An oral glutamine load enhances renal acid secretion and function.
In a recent study, a small oral glutamine load acutely elevated plasma bicarbonate concentrations in healthy adults (Am J Nutr 1995;61:1058-61). The present study was designed to elucidate the renal mechanism underlying the base-generating response to L-glutamine. Accordingly, vehicle (489 mL diet soda) or vehicle plus 2 g L-glutamine (28 mg/kg body wt) was ingested and the gain in extracellular fluid volume bicarbonate was compared with renal acid elimination as either ammonium excretion or tubular acid secretion (titratable acid plus bicarbonate reabsorption). Vehicle alone, which contained 27 mmol acid, did not increase extracellular fluid volume bicarbonate over the 90-min period. In contrast, L-glutamine increased plasma bicarbonate concentration (from 25.4+/-2 to 27.9+/-1 mmol/L, P < 0.05) and extracellular fluid volume bicarbonate by an estimated 39+/-10 mmol. When added to that required to neutralize the ingested acid, the combined total for new bicarbonate generated gave an estimated 66+/-10 mmol. Surprisingly, ammonium excretion accounted for < 2% of this newly generated bicarbonate. However, acid secreted and excreted as net acid (5.2+/-4.0 mmol/90 min) as well as that coupled to enhanced bicarbonate reabsorption (76+/-20 mmol/90 min) readily accounted for the estimated base gain (81+/-24 compared with 66+/-10 mmol/90 min). Concomitant with enhanced renal acid secretion, the oral glutamine load elicited an increase in glomerular filtration rate. These results rule out a role for L-glutamine as a direct precursor of bicarbonate and instead point to an indirect role in accelerating acid secretion, apparently coupled to increased glomerular filtration rate.